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WE CLAIM: 

1 . A peptide comprising the amino acid sequence of formula I 

His-X^X'-Gly-XS-Phe-X^X 8 ^ 
Trp-Leu-lte-X^-Thr-Arg-lle-Thr-X 33 (formula I) 

wherein X 2 is Ala, Val. or Gly; X 3 is Asp or Glu; X 5 is Ser or Lys; X 7 is Ser or Lys; X 8 
is Asp, Glu, or Lys; X 9 is Asp, Glu, or Lys; X 10 is Met, Lys, Leu. He, or Nor-Leucine; X 11 is Asn 
or Lys; X 12 is Thr or Lys; X 13 is He or Lys; X 14 is Leu or Lys; X 15 is Asp or Lys; X 18 is Asn or 
Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 21 is Asp or Lys; X 24 is Asn or Lys; X 28 is Gin or Lys; 
X 33 is Asp, Glu, or Lys. 

2. The peptide of claim 1 , wherein the peptide consists essentially of an 
amino acid sequence 

His-X^-Gly-X^Phe-X'-XWx^ 
Trp-Leu-lle-X^-Thr-Arg-lle-Thr-X 33 (formula II) 

wherein X 2 is Ala, Val, or Gly; X 3 is Asp or Glu; X s is Ser or Lys; X 7 is Ser or Lys; X 8 
is Asp, Glu, or Lys; X 9 is Asp, Glu, or Lys; X 10 is Met, Lys, Leu, He. or Nor-Leucine; X 11 is Asn 
or Lys; X 12 is Thr or Lys; X 13 is He or Lys; X 14 is Leu or Lys; X 15 is Asp or Lys; X 16 is Asn or 
Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 20 is Arg or Lys; X 21 is Asp or Lys; X 24 is Asn or Lys; 
X 28 is Gin or Lys; X 33 is Asp. Glu, or Lys. 

3. The peptide of claim 1 , wherein the peptide consists of an amino acid 
sequence 

His-X^-Gly-tf-Phe-X 7 * 8 ^ 
Trp-Leu-lle-X^-Thr-Arg-lle-Thr-X 33 (formula II) 

wherein X 2 is Ala, Val, or Gly; X 3 is Asp or Glu; X s is Ser or Lys; X 7 is Ser or Lys; X 8 
is Asp, Glu, or Lys; X" is Asp, Glu, or Lys; X 10 is Met, Lys, Leu. He, or Nor-Leucine; X 11 is Asn 
or Lys; X 12 is Thr or Lys; X 13 is He or Lys; X 14 is Leu or Lys; X 1s is Asp or Lys; X 16 is Asn or 
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Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 20 is Aig. or Lys; X 21 is Asp f or Lys; X 24 is Asn, or 
Lys; X 28 is Gin, or Lys; X 33 is Asp, Glu, or Lys. 

4. The peptide of claim 1 , wherein the amino acid sequence of formula I is 
characterized by at least one of the following X 2 is Ala or Gly; X s is Sen X 7 is Sen X* is Asp 
or Glu; X 9 is Asp or Glu; X 10 is selected from the group consisting of Met, Leu, lie, and Nor- 
Leuclne; X 11 is Asn; X 12 is Thn X 13 Is lie; X 14 Is Leu; X 15 is Asp; X 16 is Asn; X 17 is Leu; X 18 is 
Ala; X 21 is Asp; X 24 is Asn; X 28 is Gin; X 33 Is Asp; and X 33 is Glu. 

5. The peptide of claim 2. wherein the amino acid sequence of formula II is 
characterized by at least one of the following X 2 is Ala or Gly; X 5 is Sen X 7 is Sen X 8 is Asp 
or Glu; X 9 is Asp or Glu; X 10 is selected from the group consisting of Met Leu, lie, and Nor- 
Leucine; X 11 Is Asn; X 12 is Thn X 13 is lie; X 14 is Leu; X 15 is Asp; X 16 is Asn; X 17 is Leu; X 18 is 
Ala; X 21 is Asp; X 24 is Asn; X 28 is Gin; X 33 is Asp; or X 33 is Glu. 

6. The peptide of claim 3, wherein the amino acid sequence of formula II is 
characterized by at least one of the following X 2 is Ala or Gly; X 5 is Sen X 7 is Sen X 8 is Asp 
or Glu; X 9 is Asp or Glu; X 10 is selected from the group consisting of Met Leu, lie, and Nor- 
Leudne; X 11 is Asn; X 12 is Thn X 13 is lie; X 14 is Leu; X 15 is Asp; X 16 is Asn; X 17 is Leu; X 18 is 
Ala; X 21 is Asp; X 24 is Asn; X 28 is Gin; X 33 is Asp; and X 33 is Glu. 

7. The peptide of claim 4, wherein X 2 is Ala. 

8. The peptide of claim 4, wherein X 2 is Gly. 

9. The peptide of claim 4, wherein X 3 is Asp. 

1 0. The peptide of claim 4, wherein X 3 is Glu. 

1 1 . The peptide of claim 4, wherein X 8 is Ser. 

1 2. The peptide of claim 4, wherein X 7 is Ser. 

1 3. The peptide of claim 4, wherein X 8 is Asp. 
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14. The peptide of claim 4, wherein X s is Gtu. 

15. The peptide of claim 4, wherein X 9 is Asp. 

16. The peptide of claim 4, wherein X 9 is Ghj. 

17. The peptide of claim 4, wherein X 10 is selected from the group consisting of 
Met, Leu, lie, and Nor-Leucine. 

18. The peptide of claim 4, wherein X 11 is Asn. 

19. The peptide of claim 4, wherein X 12 is Thr. 

20. The peptide of claim 4, wherein X 13 Is lie. 

21 . The peptide of claim 4, wherein X 14 is Leu. 

22. The peptide of claim 4, wherein X 19 is Asp. 

23. The peptide of claim 4, wherein X 18 is Asn. 

24. The peptide of claim 4, wherein X 17 is Leu. 

25. The peptide of claim 4, wherein X 18 is Ala. 

26. The peptide of claim 4, wherein X 21 is Asp. 

27. The peptide of daim 4, wherein X 24 is Asn. 

28. The peptide of claim 4, wherein X 28 is Gin. 

29. The peptide of claim 4, wherein X 33 is Asp. 

30. The peptide of claim 4, wherein X 33 is Glu. 
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31. The peptide of claim 1. wherein at least one amino acid independently 
selected from the list consisting of X 5 , X T , X 8 , X 9 , X 10 , X 11 . X 12 , X 13 , X 14 , X 15 . X 1fl . X w . X 18 . X 20 . 
X 21 , X 24 , X 28 , and X 33 is a Lys. 

32. The peptide of claim 2, wherein at least one amino acid independently 
selected from the list consisting of X 5 . X T . X 8 . X 8 , X'°. X 11 , X 12 , X 13 . X M . X 15 . X 18 , X 17 , X 18 . X 20 . 
X^X^X^andX^isaLys. 

33. The peptide of claim 3, wherein at least one amino acid independently 
selected from the list consisting of X s , X 7 . X 8 , X 8 , X 10 , X". X 12 . X 13 , X 14 , X 15 . X 18 . X 17 . X 18 . X 20 , 
X^.X^.X^andX^isaLys. 

34. The peptide of claim 1, wherein up to 5 amino acid residues of formula I have 
been exchanged with an o-amino acid residue. 

35. Hie peptide of claim 1 , wherein the peptide is selected from the group 
consisting of 

K30R-GLP-2(1-33); 

S5K-GLP-2(1-33); 

S7K-GLP-2(1-33); 

D8K-GLP-2(1^33); 

E9K-GLP-2(1-33); 

M10K-GLP-2(1-33); 

N11K-GLP-20-33); 

T12K-GLP-2(1-33); 

M3K-GLP-2(1-33); 

L14K-GLP-2(1-33); 

D15K-GLP-2(1-33); 

N16K-GLP-2(1-33); 

L17K-GLP-2(1-33); 

A18K-GLP-2(1-33); 

D21K-GLP-2(1-33); 

N24K-GLP-2(1-33); 

Q28K-GLP-2(1-33): 

S5K/K30R-GLP-2(1-33); 
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S7K/K30R-GLP-2(1-33); 

D8K/K30R-GLP-2(1-33); 

E9K/K30R-GLP-2(1-33); 

M10K/K30R-6LP-2(1-33); 

N1 1K/K30R-GLP-2(1-33); 

T12K/K30R-GLP-2(1-33): 

H3K/K30R-GLP-2(1-33); 

L14K/K30R-GLP-2(1-33); 

D15K/K30R-GLP-2(1-33); 

N16K/K30R-GLP-2(1-33); 

L17K/K30R-GLP-2(1-33); 

A18K/K30R-GLP-20-33); 

D21K/K30R-GLP-2(1-33); 

N24K/K30R-GLP-2(1 -33); 

Q28K/K30R-GLP-2(1-33); 

K30R/D33K-GLP-2(1-33); 

D3E/K30R/D33E-GLP-2(1-33); 

D3E/S5K/K30R/D33E-GLP-2(1-33); 

D3E/S7K/K30R/D33E-GLP-2(1-33); 

D3E/D8K/K30R/D33E-GLP-2(1-33); 

D3E/E9K/K30R/D33E-GLP-2(1-33); 

D3E/M10K/K30R/D33E-GLP-2(1-33); 

D3E/N1 1K/K30R/D33E-GLP-2(1-33); 

D3Em2K/K30R/D33E-GLP-2(1-33); 

D3E/l13K/K30R/D33E-GLP-2<1-33); 

D3E/L14K/K30R/D33E-GLP-2(1-33); 

D3E/D15K/K30R/D33E-GLP-2(1-33); 

D3E/N16K/K30R/D33E-GLP-2(1 -33); 

D3E/L17K/K30R/D33E-GLP-2(1-33); 

D3E/A18K/K30R/D33E-GLP-2(1-33); 

D3E/D21K/K30R/D33E-GLP-2(1-33); 

D3E/N24K/K30R/D33E-GLP-2(1-33); and 

D3E/Q28K/K30R/D33E-GLP-2(1 -33). 



36. 



A nucleic acid encoding the peptide of claim 1. 
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37. A nucleic acid encoding the peptide of claim 2. 

38. A nucleic acid encoding the peptide of claim 3. 

39. A host cell comprising the nucleic acid of claim 36. 

40. The host cell of claim 39, wherein the host cell is a yeast ceil. 

41. A GLP-2 derivative comprising a GLP-2 parent peptide, wherein a lipophilic 
substituent is attached to one or mora amino acid residues of the GLP-2 parent peptide at a 
position relative to the amino acid sequence of SEQ ID NO:1 independently selected from 
the group consisting of S5 f S7, D8, E9, M10, N11, T12, 113, L14. D15, N16, L17 t A18, D21, 
N24, and Q28, with the proviso that said lipophilic substituent is not attached at the N- 
terminal amino acid residue or the C-terminal amino acid residue of the GLP-2 parent 
peptide. 

42. The GLP-2 derivative of claim 41 . wherein the GLP-2 parent peptide 
comprises an amino acid sequence 

His-X 2 -X 3 -GIy-X^^ 

Trp-Leu-lte-X^-Thr-X^-lle-Thr-X 33 (formula III) 

wherein X 2 is Ala, Val, or Gly; X 3 is Asp or Glu; X 5 is Ser or Lys; X 7 is Ser or Lys; X 6 
is Asp, Glu, or Lys; X 9 is Asp, Glu, or Lys; X 10 is Met Lys, Leu, lie, or Nor-Leucine; X 11 Is Asn 
or Lys; X 12 is Thr or Lys; X 13 is lie or Lys; X 14 is Leu or Lys; X 16 is Asp or Lys; X 16 is Asn or 
Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 20 is Arg or Lys; X 21 is Asp or Lys; X 24 is Asn or Lys; 
X 28 is Gin or Lys; X 30 is Arg or Lys; X 33 is Asp, Glu, or Lys. 

43. The GLP-2 derivative of claim 41 , wherein the GLP-2 parent peptide 
consists essentially of an amino acid sequence 

His-X^-GlrX 6 -^^ 

Trp-Leu-lle-X^-Thr-X^-lle-Thr-X 33 (formula III) 
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wherein X 2 is Ala, Val, or Gly; X 3 is Asp or Glu; X 5 is Ser or Lys; X 7 is Ser or Lys; X 9 
is Asp, Glu, or Lys; X 9 Is Asp, Glu, or Lys; X 10 Is Met, Lys, Leu, lie, or Nor-Leucine; X 11 is Asn 
or Lys; X 12 is Thr or Lys; X 13 is I le or Lys; X 14 is Leu or Lys; X 15 is Asp or Lys; X 18 is Asn or 
Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 20 is Aig or Lys; X 21 is Asp or Lys; X 24 is Asn or Lys; 
X 28 is Gin or Lys; X 30 is Arg or Lys; X 33 is Asp. Glu, or Lys. 

44. The GLP-2 derivative of claim 41 , wherein only one lipophilic substrtuent is 
attached to the GLP-2 parent peptide. 

45. The GLP-2 derivative of claim 41 , wherein the lipophilic substrtuent 
comprises about 440 carbon atoms. 

46. The GLP-2 derivative of claim 44, wherein the lipophilic substrtuent 
comprises about 8-25 carbon atoms. 

47. The GLP-2 derivative of claim 45, wherein the lipophilic substrtuent 
comprises about 12-20 carbon atoms. 

48. The GLP-2 derivative of claim 41 , wherein a carboxyl group of a lipophilic 
substrtuent forms an amide bond with an amino group of an amino add residue of the one or 
more amino acid residues. 

49. The GLP-2 derivative of claim 44, wherein the amino acid residue is a Lys 

residue. 

50. The GLP-2 derivative of claim 41 , wherein an amino group of a lipophilic 
substrtuent forms an amide bond with a carboxyl group of an amino acid residue of the one or 
more amino acid residues. 

51 . The GLP-2 derivative of claim 41 , wherein the lipophilic substrtuent is 
attached to the GLP-2 parent peptide by means of a spacer. 

5Z The GLP-2 derivative of claim 51 , wherein the spacer is an unbranched 
alkane a,a>-dicarboxylic acid group having from 1 to 7 methylene groups and forms a bridge 
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between an amino group of an amino acid residue in the GLP-2 parent peptide and an amino 
group of the lipophilic substituent 

53. The GLP-2 derivative of claim 51 a wherein the spacer is an amino acid 
residue, other than a Cys residue, or a dipeptide. 

54. The GLP-2 derivative of claim 51, wherein the spacer is selected from the 
group consisting of p-alanine, gamma-aminobutyric acid (GABA), ^glutamic add, Lys, Asp, 
Glu, a dipeptide containing Asp. a dipeptide containing Glu. and a dipeptide containing Lys. 

55. The GLP-2 derivative of claim 53, wherein a carboxyl group of an amino acid 
residue in the parent GLP-2 peptide forms an amide bond with an amino group of said spacer, 
and the carboxyl group of the amino acid or dipeptide spacer forms an amide bond with an 
amino group of the lipophilic substituent 

56. The GLP-2 derivative of claim 53, wherein an amino group of an amino acid 
residue in the parent GLP-2 peptide forms an amide bond with a carboxylic group of the spacer, 
and an ammo group of said spacer forms an amide bond with a carboxyl group of the lipophilic 
substituent 

57. The GLP-2 derivative of claim 41 , wherein the lipophilic substituent comprises - 
a partially or completely hydrogenated cyclopentanophenathrene skeleton. 

58. The GLP-2 derivative of claim 41 , wherein the lipophflic substituent is an 
straight-chain or branched alkyi group. 

59. The GLP-2 derivative of claim 41 , wherein the lipophilic substituent is the acyl 
group of a straight-chain or branched fatty acid. 

60. The GLP-2 derivative of claim 59, wherein the acyl group is selected from the 
group consisting of CHatCHaJnCO-. wherein n is 4 to 38. such as CH^CHzfcCO-, CH^CHsJaCCK 
CHrfCH&rfXX CHatCH^^CCK CKMCH^uCCK CHsfCH^aCO-, CHsfCH^aCCK 
CH 3 (CH 2 } 2 oCO-. and CHaCChyazCCK 
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61 . The GLP-2 derivative of claim 41 . wherein the lipophilic substituent is an acyi 
group of a straight-chain or branched alkane a.rc-dicaitooxylic acid. 

62. A GLP-2 derivative according to claim 61 , wherein the acyl group is 
HOOCtCH^CO, wherein m is 4 to 38. 

63. The GLP-2 derivative of claim 41 , wherein the lipophilic substituent is a group 
of the formula CH 3 (Chl 2 V((CH 2 ) q CXX)H)CHNH-CO(CH 2 ) 2 C(>, wherein p and q are integers and 
p+tj is an integer of 8-40. 

it 

68*. The GLP-2 derivative of claim 41 , wherein the llpophlic substituent is a group 
of the formula CHjtChy^CO-NHCKCOOHKCHzizCO-, wherein r is an integer of 10-24. 

ss 

6^. The GLP-2 derivative of claim 41 , wherein the lipophflic substituent is a group 
of the fomiula CHaCCH^CONHCI^CCH^OOHJCO-, wherein s is an integer of 8-24. 

U 

7&. The GLP-2 derivative of claim 41 , wherein the lipophilic substituent Is a group 
of the formula COOH(CH 2 XCO- wherein t is an integer of 8-24. 

67 

-7-t. The GLP-2 derivative of claim 41 , wherein the lipophilic substituent is a group 
of the formula -NHCH(COOH)(CH 2 )«NH<X)(CH 2 )uCH3. wherein u is an integer of 8-18. 

7-2r The GLP-2 derivative of claim 41 , wherein the lipophilic substituent is a group 
of the formula -NHCH(COOHXCH 2 )4NH-CW^ wherein w Is 

an integer of 10-16. 



The GLP-2 derivative of claim 41 , wherein the lipophilic substituent is a group 
of the formula -NHCH((XX>H)((>f^ wherein x is 

an integer of 10-16. 

70 

74: The GLP-2 derivative of claim 41 . wherein the lipophilic substituent is a group 
of the formula -NHCHtCOOHKCH^NH^XXCHjJiCHtCOOHJNHCCKCH^Hs. wherein y is 
zero or an integer of 1-22. 
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7-1 

75*. The GLP-2 derivative of claim 41 , wherein the GLP-2 derivative comprises at 
least two lipophilic substituents. 

76: GLP-2 derivative according to daim 41 , which is selected from the group 
consisting of 



S5K(3-(hexadecanoylamino)propk>nyl)-GLP-2(1-33); 

S7K(3-(hexadecanoylamino)propk>nyl)-GLP-2(1-33); 

D8K(3-(hexadecanoylamino)propionyl)*GLP-2(1-33); 

E9K(3-(hexadecanoyIamino)propionyl)-GLP-2(1-33); 

M10K(3-(hexadecanoylamino)propionyl)-GLP-2(1-33); 

N11K(3-(hexadecanoylamino)propionyl)-GLP-2(1-33); 

T1 2K(3-(hexadecanoylamino)propionyl)-GLP-2(1 -33); 

l13K(3-(hexadecanoylamino)propionyl)-GLP-2(1-33); 

L14K(3-(hexadecanoylamino)propiony1)-GLP-2(1-33); 

D1 5K(3-(hexadecanoylamino)propionyl)-GLP-2(1 -33); 

N16K(3-(hexadecanoylamino)propionyl)-GLP-2(1-33); 

L17K(3-(octanoylamino)propionyl)-GLP-2(1-33); 

L17K(3-(nonanoylamino)propionyl)-GLP-2(1-33); 

L1 7K(3-(decanoylamino)propionyl)-GLP-2(1 -33); 

L1 7K(3*(undecanoylamino)propiony»>-GLP-2(1 -33); 

L17K(3-(dodecanoylamino)propionyl)-GLP-2(1-33); 

L17K(3-(tridecanoylamino)propionyl)-GLP-2(1-33); 

L1 7K(3-(tetradecanoylamino)propionyl)-GLP-2(1 -33); 

L1 7K(3-(pentadecanoylamino)propionyl)-GLP-2( 1 -33); 

L17K(3-(hexadecanoylamino)propionyl)-GLP-2(1-33); 

L1 7K(3-(heptadecanoylamino)propionyl)-GLP-2(1 -33); 

L1 7K(3-(octadecanoylamino)propionyI)-GLP-2( 1 -33); 

L1 7K(3-(nonadecanoylamino)propionyl)-GLP-2(1 -33); 

L17K(3-(eicosanoylamino)propionyl)-GLP-2(1-33); 

L17K((SH-carboxy-4-(octanoylamino)biJtanoyl)-GLP-2(1-33); 

L1 7K((S)-4-carboxy-4-(nonanoylamino)butanoyl)-GLP-2(1 -33); 

L17K((SH-carboxy-4-(decanoylamino)butanoyl)-GLP-2(1-33); 

L17K((SH^rboxy-4-(undecanoylamino)butanoyl)-GLP-2(1-33); 

L17K((SH-carboxy-4-(dodecanoylamino)butanoyl)-GLP-2(1-33); 
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L17K((SH-carboxH-(Wdecarwy^ 
L17K((S)-4-cart>oxy^tetra(ie^^ 

L17K((S)^cart)oxy^pentadecanoylamino)biJtanoyt)-GLP-2(1-33); 
L17K((S)-4-carboxy^hexacie^ 

L17K((S>^cartx)xy-4-{heptadecanoytemirio)bLJtanoy1)-GLP-2(1-33); 

L17K((S)^cafboxy^(octadecarK)yfamino)butanoy1)-GLP-2(1-33); 

L17K((S)^cartx)xy^(nonadecanoy1amino)butanoyl)-GLP-2(1-33); 

L17K((S)-4K2^xy^(eicc^rK)ytamino)butanoy1)-GLP-2(1-^); 

L17K(4-(octanoylamino)butanoyl)-GLP-2(1-33); 

L17K(4-(nonanoyIamino)butanoyl)-GLP-2(1-33); 

L17K(4-(decanoylamino)butanoyl)-GLP-2(1-33); 

L17K(4-(undecanoylamino)butanoy1)-GLP-2(1-33); 

L17K(4-(dodecanoylamino)butanoyI)-GLP-2(1-33); 

L17K(4-(tridecanoyiamino)butanoyl)-GLP-2(1-33); 

L17K(4-(tetradecanoylamino)butanoy1)-GLP-2(1-33); 

L17K(4-(pentadecanoylamino)butanoyl)-GLP-2(1-33); 

L17K(4-(hexadecanoylamino)butanoyl)-GLP-2(1-33); 

L17K(4-(heptadecanoylamino)butanoy1)-GLP-2(1-33); 

L17K(4-(octadecanoylamirio)butanoyl)-GLP-2(1 -33); 

L17K{4-{nonadecanoytemino)butanoyl)-GLP-2(1-33); 

L17K(4^eicosanoylamino)butanoyl)-GLP-2(1-33); 

A18K(3-(hexadecanoylamino)propionyiy-GLP-2(1-33); 

D21K(3-(hexadecanoylamrno)propionyl>-GLP-2(1-33); 

N24K(3-(hexadecanoyiamino)propionyl)-GLP-2(1-33); 

Q28K(3-(hexadecanoylamlno)proptonyl)-GLP-2(1-33); 

S5K(3^hexadecanoy1amino)propiony1)/K30R-GLP-2(1-33); 

S7K(3-(hexadecanoytamino)propionyl)/K30R-GLP-2(1-33); 

D8K(3Hhexadecanoy1amirK>)piDpionyl)/K30R-GLP-2(1-33); 

E9K(3-(hexadecanoylamino)propiony1)/K30R-GLP-2(1-33); 

M10K(3-(hexadecanoylamino)propiony1)/K30R-GLP-2(1-33); 

N11K(3-(hexadecanoylamino)pfDpionyiyK30R-GLP-2(1-33); 

T12K{3-(hexadecanoytamino)propiony1)rt<30R-GLP-2(1-33); 

H3K(3-(hexad8canoylamino)propfony1)/K30R-GLP-2(1-33); 

L14K(3-(hexadecanoylamino)propionyJ)/K30R-GLP-2(1-33); 

D15K(3-(hexadecanoylamino)propionylVK30R-GLP-2(1-33); 
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N16K(3-(hexadecanoylaniino)propionyl)/K30R-GLP-2(1-33); 

L1 7K(3-(odanoylamino)propionyl)/K30R-GLP-2(1-33); 

L17K(3Knonanoylamino)propionyl)/K30R-GLP-2(1-33); 

L1 7K(3-<decanoylamino)propionyl)/K30R-GLP-2(1 -33); 

L17K(3-<undecanoylamino)propionyl)/K30R-GLP-2(1-33); 

L17K(3-<dodecanoytemino)propionyO/K30R-GLP-2(1-33); 

L17K(3-(1ridecanoylamIno)proptonyiyK30R-GLP-2(1-33); 

L17K(3-<tetradecanoy1amino)propionyl)yK30R-GLP-2(1-33); 

L17K(3-{pentadecanoy1amirto)propionyiyK30R-GLP-2(1-33); 

L17K(3-(hexadecanoy1amino)pn)pionyl)/K30R-GLP-2(1-33); 

L17K(3-(heptadecanoy1amino)propiony1)/K30R-GLP-2(1-33); 

L17K(3-(ocladecanoylamino)propionyl)/K30R-GLP-2(1-33); 

L17K(3-(nonadecanoylamino)propionyl)/K30R-GLP-2(1-33); 

L17K(3-(eicosanoylamino)propionyl)/K30R-GLP-2(1-33); 

L17K((S)-4-cai1X)xy^(octanoyiamino)butanoyl)/K30R-GLP-2(1-33); 

L17K((SMKartmxy^nonanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K((S)-4^rt)oxy^decanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K((S)^art)Oxy-4KunclecarK^mino)butanoyl)/K30R-GLP-2(1-33); 

L17K((SHK»rt>oxy^dodecanoylam^ 

L17K((SH-cart»xy^(tridecanoylamino)butanoyl)/ra 

L17K((S)^cartx>xy-4^tetracle^ 

L17K((SH^rboxy^pentadecanoylaniino)butanoyl)/K30R-GLP-2(1-33); 
L17K((SH-cartw>xy-4-(hexad«»r^^ 

L17K((SHKarboxy-4-(heptadecanoylarnino)butanoyl)/K30R-GLP-2(1-33); 

L17K((SHKart»xy-4^tx^ecanoyiamino)butanoyl)/K30R-GLP-2(1-33); 

L1 7K((SH-carboxy^nonadecanoylamino)butanoyl)/K30R-GLP-2(1 -33); 

L17K((S)-4-<^rboxy-4-(e*x>sanoyJamino)butarioyl)/K30R-GLP-2(1-33); 

L17K(4-(octanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-<nonanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-{decanoylamino)bij»anoyl)/K30R-GLP-2(1-33); 

L17K(4-(undecanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-(dodecanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-(tridecanoytemino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-(pentadecanoylamino)butanoyl)/K30R-GLP-2(1-33); 
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L17K(4-(hexadecanoylamino)biJtanoyl)/K30R-GLP-2(1-33); 

L17K(4-{heptadecanoylamino)butanoy))/K30R-GLP-2(1-33); 

L17K(4-(octadecanoylamino)butanoyl)/K30R-GLP-2(1-33); 

L17K(4-(nonadecanoylamino)butanoy1)/K30R-GLP-2(1-33); 

L17K(4-{eicosanoylamino)butanoyl)/K30R-GLP-2(1-33); 

A18K(3-(hexadecanoylamino)propionyl)/K30R-GLP-2(1-33); 

021K(3-(hexa<Jecanoylamino)propionyl)/K30R-GLP-2(1-33); 

N24K(3-(hexadecanoylamino)propionyl)/K30R-GLP-2(1-33); 

Q28K(3-{hexadecanoylamino)propionyl)/K30R-GLP-2(1-33); 

D3E/S5K(3-(hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3E/S7K(3-(hexadecanoy1amino)propionyl)/K30R/D33E-GLP-2(1-33): 

D3E/D8K(3-(hexadecanoy1amino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3BE9K(3-(hexadecanoy1amino)propiony1)/K30R/D33E-GLP-2(1-33); 

D3E/M10K(3-(hexadecanoylamino)propiony1)/K30R/D33E-GLP-2(1-33); 

D3eN11K(3-(hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3ETri2K(3-(hexadecanoylamirK))propionylVK30R/D33E-GLP-2(1-33); 

D3Eyi13K(3-(hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3E/L14K(3-(hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3eD15K(3-(hexadecanoy1amino)propionyl)/K30R/D33E-GLP-2(1'33); 

D3E/N16K(3-(hexadecanoylamino)piiopionyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(3-(odanoy1amino)propic>ny))/K30R/D33E-GLP-2(1-33); 

D3E/L17K(3-(nonanoylamino)propionyiyK30R«333E-GLP-2(1-33); 

D3E/L17K(3-(decanoytamino)proptonyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(3-(undecanoylamino)proplonyf)/K30R/D33E-GLP-2(1-33); 

D3E/L1 7K(3-(dodecanoylamino)propionyl)/K30R/D33E-GLP.2(1 -33); 

D3BL17K(3-(tridecanoylamino)propiony1)/K30R/D33E-GLP-2(1-33); 

D3E/L1 7K(3-(tebadecanoylamino)propionyl)/K30R/D33E-GLP-2(1 -33); 

D3BL17K(3-(pentadecanoyIamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3BL17K(3-<hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

O3E/L17K(3-<heptadecanoylamino)prDpiony1)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(3-((Xiadecanoylamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(3-(nonadecanoyiamino)propionyl)/K30R/D33E-GLP-2(1-33); 

D3Efl.17K(3-(eicosanoylamino)propiony1)«30R/D33E-GLP-2(1-33); 

D3E/L17K((SHHarboxy^(octanoylamino)butanoyl)/K3l)R/D33E-GLP-2(1-33); 

D3E/L17K((SHNarboxy-4-<nonanoylamino)butanoy1)/K30R/D33E-GIJ J -2(1^ 
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D3E^17K((SHKart»xy^decanoy«amlno)butaTOyiyK30R/D33E-GLP-2(1-33); 
D3E/L17K((S>4-cart)oxy^undecanoylamiTO)butano^ 
D3E/L17K((S>4<an*>xy^dodecanoylamir^ 
D3E/L17K((SH^artx>xy^tridecanoylamino)buta^ 

D3E/L17K((SH^rboxy^tetradecanoylamino)butanoyl)/K30R/D33E-GLP-2(1-33); 
D3E/L17K((S>4-aartmy^pentadecanoy^ 

D3E7L17K((SH-<M^xy^hexadecarK>ytamino)butanoyl)^30FW33E-GLP-2(1-33); 

D3E/L17K((SH<artx)xy^heptadecanoylamino)butanoyl)/K30R^ 

D3E/Ll7K((SM-carboxy-4Kc>dadecanoy^^ 

D3EyL17K((S)-4Karboxy^nonadecanoylamino)butanoyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K((S>4H»itJOxy^eicosajioy^ 

D3E/L17K(4-(octanoylamino)bLitanoylVK30R/D33E-GLP-2(1-33); 

D3E/L1 7K(4^nonanoytefrtno)butanoylVK30R/D33E-GLP-2(1-33); 

D3E/L17K(4-(decanoylamino)butanoyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(4-(undecanoylamino)biitanoy1)/K30R/D33E-GLP-2(1-33); 

D3Ert.17K(4-{dodecanoylamino)biJtanoylVK30FVD33E-GLP-2(1-33); 

D3E/L17K(4-{tridecanoylamino)butanoyl)/K30R/D33E-GLP-2(1-33); 

D3E^17K(4^tatradecarioylamifio)butanoyl)/K30R/D33E-GLP-2(1-33); 

D3EA.17K(4^pentadecam>ylamino)butanoylVK30R/D33E-GLP-2(1-33); 

D3E/L17K(4^hexadecanoytamirx))butanoy1)/K30R/D33E-GLP-2(1-33); 

D3BL17K(4-(heptadecanoylamino)butanoyl)/K30R/D33E-GLP-2(1-33); 

D3E/L17K(4-(octadecanoylamino)butanoylVK30R/D33E-GLP-2(1-33); 

D3E/L17K(4^nonadecanoylamirx>)butanoyi)/K30R/D33E-GLP-2(1-33); 

D3E/L1 7K(4-(elcosanoylamino)butanoyl)/K30FVD33E-GLP-2(1-33); 

D3E/A18K(3Khexadecanoylamlno)proplonyl)/K30R/D33E-GLP-2(1-33); 

D3E/D21 K(3-(hexadecanoylamino)propionyl)/K30R/D33E-GLP-2(1 -33); 

D3E/N24K(3-(hexadecanoy)amino)propionyl)/K30R/D33E-GLP-2(1-33);and 

D3E/Q28K(3-(hexadecanoylamino)propionyl)/K30FVD33E-GLP-2(1-33). 

73 

-77. A pharmaceutical composition composing the GLP-2 derivative of claim 41 . 
A 

TH- 
US. A method for ameliorating a condition related to intestinal failure or 

malabsorption of nutrients in the intestine in a patient in need thereof, the method comprising 

administering a therapeutically or prophylactically effective amount of the pharmaceutical 

composition of claim %r. 

A 
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2& A method for the treatment of small bowel syndrome. Inflammatory bowel 
syndrome, Crohns disease, colitis including collagen colitis, radiation colitis, ulcerative colitis 
chronic radiation enteritis, non-tropical (gluten intolerance) and tropical sprue, Coeliac 
disease (gluten sensitive enteropathy), damaged tissue after vascular obstruction or trauma, 
diarrhea e.g. tourist diarrhea and post-infective diarrhea, chronic bowel dysfunction, 
dehydration, bacteremia, sepsis, anorexia nervosa, damaged tissue after chemotherapy e.g. 
chemotherapy-induced intestinal mucositis, premature infants incl. intestinal failure in 
premature infants, prebom infants incl. intestinal failure in prebom infants, scleroderma, 
gastritis including atrophic gastritis, postantrectomy atrophic gastritis and helicobacter pylori 
gastritis, pancreatitis, general septic shock ulcers, enteritis, cul-de-sac, lymphatic obstruction, 
vascular disease and graft-versus-host, healing after surgical procedures, post radiation 
atrophy and chemotherapy, weight loss in Parkinson's Disease, intestinal adaptation after 
surgical procedure, parenteral nutrition-induced mucosal atrophy, e.g. total parenteral 
nutrition (TPN)-induced mucosal atrophy, and bone-related disorders including osteoporosis, 
hypercalcemia of malignancy, osteopenia due to bone metastases, periodontal disease, 
hyperparathyroidism, periarticular erosions in rheumatoid arthritis, Pagefs disease, 
osteodystrophy, myositis ossificans, Bechte raw's disease, malignant hypercalcemia, 
osteolytic lesions produced by bone metastasis, bone loss due to immobilization, bone loss 
due to sex steroid hormone deficiency, bone abnormalities due to steroid hormone treatment, 
bone abnormalities caused by cancer therapeutics, osteomalacia, Bechefs disease, 
osteomalacia, hyperostosis, osteopetrosis, metastatic bone disease, immobilization-induced 
osteopenia, or glucocorticoid-induced osteoporosis in a patient in need thereof, the method 
comprising administering a therapeutically or prophyiactically effective amount of the 
composition of claim 7r to the patient 

j80T A method for producing a peptide having GLP-2 activity, the method 
comprising cultivating a host ceil of claim 39 in an appropriate growth medium under 
conditions allowing expression and recovery of the peptide. 

77 

#h A GLP-2 peptide comprising the amino acid sequence of formula I 
A 

His-X^-Gly-tf-Phe^^^ 
Tr^Leu-lle-X^-Thr-Arg-lle-Thr-X 33 (formula I) 



way IjW-US 
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or a fragment thereof; wherein X 2 is Ala, Val, or Gly; X 3 is Asp or Glu; X s is Ser or 
Lys; X 7 is Ser or Lys; X 8 is Asp, Glu, or Lys; X 9 is Asp. Glu, or Lys; X 10 is Met, Lys, Leu, lie, or 
Nor-Leucine; X 11 is Asn or Lys; X 12 Is Thr or Lys; X 13 is He or Lys; X 14 is Leu or Lys; X 15 is Asp 
or Lys; X 16 is Asn or Lys; X 17 is Leu or Lys; X 18 is Ala or Lys; X 21 is Asp or Lys; X 24 is Asn or 
Lys; X 28 is Gin or Lys; X 33 is Asp, Glu, or Lys. 



